Chlorpromazine activates chloride currents in Xenopus oocytes.
Xenopus oocytes are frequently used for in vivo expression of DNA and RNA, especially those encoding ion channel proteins. Accordingly, it is important to understand the expression and control of endogenous conductances. Ionic currents were studied in native Xenopus oocytes with two-microelectrode voltage-clamp technique to characterize the actions of chlorpromazine (CPZ) and trifluroperazine (TFP), two widely used antipsychotic drugs. External application of CPZ or TFP markedly stimulated endogenous conductances in a dose-dependent and reversible fashion. The current-voltage (I-V) relationship was non linear and dependent on the presence of external chloride. The CPZ-activated currents were inhibited by Cl- channel blockers. Although the removal of external Ca2+ had no effect on CPZ-induced conductances, the injection of BAPTA, a Ca2+ chelator, abolished endogenous activity. Thapsigargin also inhibited channel activity suggesting that CPZ acts through intraoocyte Ca2+ release. The calmodulin inhibitors, calmidazolium and W-7, failed to mimic the action of CPZ. These data provide evidence for external or internal phenothiazine receptors which when activated by CPZ induces Ca(2+)-dependent Cl- channel activity in endogenous native oocytes.